The inhibitory effects of three topical anesthetics of various concentrations on the growth of Pullularia pullulans, Debaryomyces hansenli, and on pigment production by P. pullulans were investigated. The topical anesthetics were benoxinate hydrochloride, proparacaine hydrochloride, and tetracaine hydrochloride. In decreasing order, the inhibiting effects of the drugs on growth were benoxinate, tetracaine, and proparacaine for P. pullulans, and tetracaine, benoxinate, and proparacaine for D. hansenii. The pigment formation in P. pullulans was inhibited by the three drugs.
The fact that Pullularia pullulans has been detected in the lymph nodes of patients with Hodgkins granuloma (3, 5) and isolated from the inflamed joints of patients with rheumatoid arthritis (Council for Arthritis and Rheumatism, London, 1967) raises the question of how the organism found its way into the body. There is a possibility that during hypodermic injections the technique or the solution may account for transportation of organisms. Since topical anesthetics are occasionally used with or before the administration of an injection, it appeared of interest to investigate the antifungal effect of certain anesthetics on the yeastlike fungus P. pullulans and the yeast Debaryomyces hansenji (4 (2) .
Two series of six Erlenmeyer flasks (50 ml each) for each anesthetic were prepared. To each flask containing approximately 7 X 10' to 1.3 X 10' fungal cells per ml of medium, various amounts of the drugs and enough basal medium were added to give a total of 10 ml of suspension. Of the two controls prepared for each series, one contained 10 ml of the basal medium and the other a mixture of 7 ml of the basal medium and 3 
RESULTS AND DISCUSSION
On the basis of the results reported in Fig. 1 Concentrations of 0.50% of proparacaine hydrochloride had a much greater fungicidal effect on P. pullulans than on D. hansenli, the former not showing any viable cells after 24 hr, and the latter having 20 viable cells per ml of medium for the same time. However, concentrations smaller than 0.50% inhibited the growth of D. hansenli more than that of P. pullulans (Fig. 2) .
For P. pullulans, concentrations between 0.50 and 0.10% of proparacaine were fungicidal, and fungistatic between 0.10 and 0.07%. The fungicidal action of proparacaine for D. hansenii ranged between 0.50 and 0.08% and the fungistatic between 0.08 and 0.05%. At 0.05% the number of cells in the medium after 24 hr corresponded to that at zero time for D. hansenii, but slightly higher for P. pullulans. The ranges of the fungistatic action in both organisms were narrow and not sharp. Although at a concentration of 0.50% of this drug the inhibition on the cell growth of P. pullulans was greater than that of D. hansenii, lower concentrations suppressed the growth of the latter slightly more than of the former. Although a transitional zone generally occurs be- tween the fungicidal and the fungistatic areas (1), it was not clearly defined in this instance.
The fungicidal effect of tetracaine hydrochloride on P. pullulans ranged between 0.30 and 0.03% and the fungistatic between 0.03 and 0.02%. Only a concentration of 0.01% allowed a growth of P. pullulans equal to that at zero time; at this concentration, also, the zone of transition between the fungicidal and fungistatic areas was not clearly defined.
The inhibitory effect of tetracaine on D. hansenii was weaker than that on P. pullulans. The fungicidal action of tetracaine on D. hansenii was between 0.30 and 0.20% and the fungistatic between 0.20 and 0.10%. Figure 3 shows a relatively wide range between the fungicidal and fungistatic effects among the various concentrations of tetracaine on D. hansenii.
For the three anesthetics used in this study, the inhibitory effect on P. pullulans was exerted in decreasing order by benoxinate, tetracaine, and proparacaine; whereas on D. hansenil, the decreasing order was tetracaine, benoxinate, and proparacaine. The structure of the three drugs (Fig. 4) allows two possible explanations for the weaker inhibitory effect of proparacaine on both organisms. First, there is no group in the rings between chains (a) and (b) in benoxinate and tetracaine, whereas in proparacaine there is an NH2 group. Second, another possible explanation of the greater inhibiting effect of both benoxinate and tetracaine on P. pullulans and VOL. 18, 1969 D. hansenii is the presence of an amino group para to chain (a) which is absent in proparacaine.
Microscopic examinations revealed no pigment formation in the cells of P. pullulans in any of the media containing the drugs in various concentrations, but pigment was present in both controls. It is suggested that the three drugs of the concentrations tested inhibited pigment formation.
The fungicidal and fungistatic doses for P. pullulans and D. hansenti, as well as the graphical patterns shown with different drug concentrations, may have some taxonomy or identification values, or both. The behavior of the yeastlike fungus P. pullulans with regard to the various drug concentrations tested was distinct and differ-APPL. MICROBIOL. ent from that of the pellicle-forming yeast D. hansenil.
